In this study, models are established and projections are developed for production, import and export of Turkish Lumber manufacturing industry by econometric method. Parameters of the econometric modeling rest on time series of past 25 years and projection was made for the next 15 years around on basis of a variety of reasonable assumption and scenarios. For establishment of the most appropriate regression models for the projection operations, while the production, import and export were dealt with as dependant variables, the industrial wood sales by General Directorate of Forestry (m 3 ), gross national product per capita, population, building area (m 2 ) as per occupancy permit, construction materials price index, economic growth, consumer price index, producer price index and foreign exchange were used as independent variables, all of which are considered to be effective in the production, import and export quantities of the forest industry products.
INTRODUCTION
The purpose of the economy to meet human needs. Forestry tries to resolve people's forest products needs constantly and with the most favorable conditions. Wood raw material obtained from the forests always and under every condition occupies an important place in human economic life. Similarly, the importance of logging industry in human life can not be denied (CAEA, 2005) .
It is observed that the sawmills were established without taking into consideration important factors such as market needs, capacity, forests yield power as a technology and product type. Therefore the desirable quality and required delivery time of raw material demand of the sector can not be met. However, as part of the free market economy, with Turkey's international trade and world markets integration, this shortage decreases rapidly. Especially in recent years, imports of raw material from Russian and Turkic Republics with lower prices showed a positive effect in log trade industry as well as in lumber industry.
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forest products industry dates back to 15 th century. Timber needs were provided using water powered saw mills or hand saws until the end of the 19 th century. Steam powered gang saw mill was first established in Zeytinburnu, Istanbul in 1992. The latest inventory study about the current situation of lumber industry of Turkey was carried out in 1981.
According to this study, lumber industry is composed of many different capacity enterprises from small workshops to integrated mills (Forest Industry Inventory, 1982) . In the inventory, 6351 lumber manufacturing facility were determined and the total capacity per shift was determined as 9,262,000 m³ logs/year. Moreover, there were 1609 small sized enterprises working only two or three months in a year and usually used for providing personal lumber needs. Their capacity is determined as 1 million m³ logs/year. Thus, the total number of private owned timber industry factories reaches to 7960, and their annual capacity is 10.7 million m 3 . In the following years, the number of plants was up to 8887. The total installed public and private sector lumber manufacturing capacity is calculated to be 12.9 million m Table 1 . The production, export and import amounts of timber in Turkey (m 3 ) (FAO, 2008) . 0 100000 200000 300000 400000 500000 600000 700000 1 9 8 2 1 9 8 4 1 9 8 6 1 9 8 8 1 9 9 0 1 9 9 2 1 9 9 4 1 9 9 6 1 9 9 8 2 0 0 0 number of facilities in these countries is large plants and at the same time they have the 65% of the total sawing capacity. Between 1990 and 1998, the share of timber forest products industry in foreign trade averaged 10.1% in exports, while imports are around 8.7% (Çabuk, 2006) . As of the end of 2007, it was reported that there were 684 lumber manufacturing enterprises registered to Turkish Association of Chambers and Exchanges (TOBB) database and their installed capacity is 8,425,458 m 3 /year. Based on the number of enterprises, lumber manufacturers makes 70% of the total forest products industry, and 43% in terms of contribution to employment. 95% of the enterprises are small scale (TOBB, 2007) . As shown in Table 1 and Figure 1, 
MATERIALS AND METHODS

Model building and regression analysis
The basic econometric method used in this study is multiple regression modeling. In this method, the aim is to show relationship of one dependant variable and multiple independent (explanatory) variables over some certain past period and, accordingly, to make projections on present and future quantity of a dependant variable at an acceptable confidence level.
For the establishment of the most appropriate regression models for the projection operations, while the lumber production, import and export were dealt with as dependant variables, the industrial wood sales (m 3 ) from General Directorate of Forestry (OGM), gross national product per capita (TL and USD, separately), population, number of buildings by area (m 2 ) as per the occupancy permit; number of buildings constructed as per the occupancy permit, inflation rate [on annual consumer price index (CPI) and producer price index (PPI) basis], exchange rates (USD), economic growth rate, construction materials price index, gross domestic product per capita, timber sales (m 3 ) by General Directorate of Forestry (TL and USD, separately) were used as independent variables, all of which are considered to be effective in the production, import and export quantities of the forest industry products. Parameters of the econometric modeling rest on time series of past 25-years and projection was made for the next 15 years around on basis of a variety of reasonable assumption and scenarios.
The data in question were obtained either by direct access to or via websites of Turkish Statistics Institute (TUIK), Undersecretariat of Foreign Trade (DTM), State Planning Organization (DPT), Export Development Center, Ministry of Industry and Trade (IGEME), World Agricultural organization (FAO), Forest Certification Council (FSCC), and General Directorate of Forestry (OGM). Furthermore, some information and document of the organizations operating in the sector, the records of TOBB and websites of the organizations and enterprises having direct or indirect relation to the subject of the study were all used. 25 years (1982 to 2006) data on the aforementioned independent and dependant variables are organized in independent variables (Table 2, 3 and 4) and transferred to the computer environment for multiple regression analysis to be conducted at SPSS statistical package program. Information about calculations made for missing or unavailable data are given under the tables.
In Table 1 , the data set formed by the production, export and import figures about the lumber industry is the statistics of the dependant variables used in the regression model of this study. By help of this data set of past 25 years (1982 to 2006) , the projection values for the next 15 years were calculated. Production, export and import values of the lumber industry were verified comparatively from the records of TUIK, FAO and OGM. This study lasted long because the products in the records held by TUIK are quite in a mess with the products given by items and divided to sub-branches. The working team sorted out and classified these data and obtained the annual data by gathering the items related to the product and, finally, compared accuracy of the resulting figures with data from FAO, However, as FAO data were simpler and more appropriate for the study, these values were used and shown as reference here. For missing values and other equivocal cases, the accessible OGM records were used. Furthermore, the economic growth rate (%), one of the independent variables given in independent variables has caused some difficulties with the fixed prices and gross national product per capita (TL) in all models. It was considered that the reason is that, it both causes multiple linear connection when the economic growth rate (%) that may replace these variables is used together with current prices and gross national product per capita ($), and it is expressed by very high figures, thus the coefficients in the equations appear as zero. Consequently, when searching appropriate model, the said variables were not used together, but individually and the significant and valid variable out of them has taken its place in the model.
FINDINGS
Regression analysis results of lumber industry (production-import-export)
Lumber production
As it may be seen from the summary (Table 5 ), the regression model built with one independent (CPI) variable is valid and significant. The resulting coefficient of determination (r 2 ) is sufficiently high, and F statistical values show the models are valid and relationship between the dependant variable and independent variables is significant at significance level of α = 0.05. Here, r 2 = 0.707 is a very high coefficient of determination. This figure indicates that the selected independent variable (CPI) express the lumber production around 71%, demonstrating that structure of the linear model is appropriate. Below other results of the solution, ANOVA (Table  6) , coefficients (Table 7) and dispersion graphic (Figure 2 ) of the model are given.
Lumber import
As it may be seen from the coefficients (a) ( Table Table 4 . Annual CPI, PPI, economic growth rate and construction materials price index of Turkey (TUIK, 2008) .
Years
The As it may be seen in the summary (Table 8) given, both regression models, one built with one independent variable gross national product per capita (GNP), and the other with two independent variables (GNP, OGM WOOD SALES) are valid and significant, that is, usable for projection. The reason is that it indicates that the coefficient of determination (R square) (r 2 ) is quite high is high in both regression models and F statistical values are significant when the models are valid or when the relationship between the dependant variable and independent variable is significant at α = 0.05. However, in this case of projection, the regression model with two independent variables (GNP, OGM WOOD SALES) shall be used. Here, r 2 = 0.803 is a very high coefficient of determination. This figure indicates that the selected independent variables express the lumber import around 80%, demonstrating that structure of the linear model is appropriate. Below other results of the solution, ANOVA (Table 9) , coefficients (Table 10) 
Lumber export
As it may be seen in the summary (Table 11) given, both regression models, one built with one independent variable (FOREIGN EXCHANGE), and the other with two independent variables (FOREIGN EXCHANGE, GNP) are valid and significant, that is, usable for projection. The reason is that, it indicates that the coefficient of ) is quite high is high in both regression models and F statistical values are significant when the models are valid or when the relationship between the dependant variable and independent variable is significant at α = 0.05. However, in this case of projection, the regression model with two independent variables (FOREIGN EXCHANGE, GNP) shall be used. Here, the value of r 2 = 0.325, may seem low compared to other models, is a sufficient coefficient of determination. Below other results of the solution, ANOVA (Table 12) , coefficients (Table 13 ) and dispersion graphic (Figure 4 ) of the model are given. As it may be seen from the coefficients (a) 
Calculation of the estimated value of the independent variables in the projection models
In the estimated values of the independent variables (Tables 14, 15, 16 and 17) , the independent variables of POPULATION, OGM WOOD SALES, FOREIGN EXCHANGE, CPI, PPI, PRICE INDEX, BUILDING AREA, NUMBER OF BUILDINGS, GNP and ECONOMIC GROWTH are projected by years (x), using the data for the period of 1982 to 2006 by help of regression analysis. For the said projection, the following regression equations were found and these equations were used for the calculations (Table 18 ).
Lumber production, export and import projection values in Turkey
In Table 19 lumber production, import and export, the nine independent variables used include round timber and industrial wood sales by the General Directorate of Forestry (m 3 ), gross national product per capita (thousand person), building area as per the occupancy permit (m 2 ), inflation rate, exchange rates, economic growth and construction materials price index. All possible models for lumber production, import and export projections and their combinations were tried and the most appropriate regression models were searched and thus regression models were formed. As period up to the year 2021 was target in the projection of lumber As a result of different regression model trials performed, it was concluded from the results of the regression analysis that out of the independent variables used, CPI (r 2 = 0.707) in the timber production projection and GNP and industrial wood sales by the General Directorate of Forestry (r 2 = 0.803) in the timber import projection, exchange rate and GNP in the timber export projection (r 2 = 0.325) provide sufficient explanation and that they can be used as projection tool. When examining the lumber production, export and import estimated figures, the following results appear: as a result of regression analysis performed, it is seen that lumber production of 6,4 millions m 3 in 2006 shall increase 1,2 millions m 3 in the year 2021, reaching 7.6 millions m 3 ; and that the lumber export shall increase from 40 thousands m 3 to 100 thousands m 3 and the lumber import shall increase above 600 thousand m 3 in the year 2021. All conclusions and evaluations above can be summarized as follows: Turkey is well behind most of EU-member countries with respect to all criteria of the production, export and import indicators in the field of forest products industry. According to the projections, although the world economic growth decreased compared to previous years, on the basis of the fact that it will show a tendency to increase and as a natural result of it, demand for the forest products shall increase, highlighting the fact that necessary and sufficient importance should be given without negligence to this sector ranking 8 th among 34 manufacturing industrial sectors.
That the foreign trade enjoys an important place in the industrialization policies shows the need to develop lumber industry and give important to this sector. For this reason, it has become very important to examine changes to occur in the production and foreign trade structure of lumber industry in Turkey over time, determine short and long term development, strategy and policies for the lumber industry and perform realistic projections about production-import-export in future. And hence this study has been a very new, important and comprehensive one in filing the gap of search mentioned previously with the production, import and export projections for the lumber industry with a confidence level and acceptable error extent. By this study, the relations explaining production and foreign trade of the lumber industry in Turkey have been set forth and projection data were obtained by scientific data.
